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1. Core-shell catalyst for the direct isoparaffins synthesis : 
For a consecutive reaction such as the direct isoparaffins synthesis from syngas, how to enhance 
the ease of migration of the intermediates to the active sites is a crucial factor that a町民tsthe final 
product selectivity. In this study, we have developed a novel bifunctional catalyst for the direct 
isoparaffins synthesis. The catalyst has a core-shell structure where the core and shell components 
independently catalyze the different reactions. As illustrated in Figure 1, the core is Co/ Ah03 catalyst 
pellet for Fischer-Tropsch synthesis (FTS). The shell that perfectly enwraps the core is H-beta zeolite 
membraneラ whichis the well-known hydrocracking/isomerization catalyst. Syngas firstly passes 
through the zeolite channel to reach the coreラformingnormal paraffins via FTS. All the hydrocarbons 
must diffuse through the zeolite membrane before leaving the catalystラandal of them have a chance 
to be cracked at the acidic sites of zeolite. Figure 2 shows the product distributions for the catalyst. 
Different from the physical mixture of Co/Ah03 and H-beta zeoliteラ thecore-shell catalyst shows 
excellent selectivity for middle isoparaffins. Long chain hydrocarbon formation is totally suppressed. 
This kind of core-shell catalyst provides a tailor-made confined reaction environment with 
spatial-confined effect and shape selectivityラwhichcan be extended to various consecutive reactions 
as the shell and core are independent catalysts for different reactions. This kind of capsule-like catalyst 
need not prepare membrane with large area which is easy to be broken. 
Figure 1. Representation of the core-shell catalyst 
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Figure 2. Production distribution 
口： n-paraffin，・： olefinラ／／： isoparaffin 
2. Mesoporous Cu/ZnO catalyst for low-temperature methanol synthesis : 
Cu/ZnO・basedcatalysts are well known to be active for methanol synthesis from syngas. 
Co-precipitation is the conventional preparation method for Cu/ZnO. In the present workラ we
developed a kind of mesoporous Cu/ZnO catalyst for the low-temperature methanol synthesis. The 
90 
catalyst was prepared by a modified sol-gel method. The XRD pa仕emsrevealed that the sample was a 
mixture of ZnOラCuOand Cu20 species. The appearance of low-valence Cu20 was attributed to the 
fact that the precursor contained organic groups and its decomposition during the calcination process 
partly reduced the sample. The Cu/ZnO particles had large surface areaラ homogenouselements 
distribution and exhibited various mesoporous sizes in the range of 2～10 nm. The pore size 
distribution results suggested that the surface zinc components of the Cu/ZnO particles might enter 
and be deposited in the pore of Cu-0. Table I shows the batch reaction results of the prepared Cu/ZnO 
catalyst for the low-temperature methanol synthesis using 2-butanol as promoter. Comparing with the 
comm er 
the selectivity at 443 K was lower. This might be attributed that the sol-gel derived Cu/ZnO had a 
large surface area and homogenous elements distributionラ whichhelped to improve the copper 
dispersion and created more Cu-ZnOx species. 
Table 1 Batch reaction results for low-temperature methanol synthesis with 2・butanolas solvent 
Catalyst Reaction co C02 Total carbon Selectivity(%) 
Temp. 
＊ 2-butyl conversion conversion convers10n Methanol 
/K 〈%〉 〈%〉 〈%〉 formate 
443 13.54 8.40 12.84 98.77 1.23 
Sud-Chemie 
453 23.81 14.77 22.57 98.89 1.11 
cat. 
463 15.67 9.72 14.86 100.00 
443 17.66 10.96 16.74 62.20 37.80 
Cu/ZnO 453 32.10 19.91 30.43 97.75 2.25 
463 19.79 12.28 18.76 100.00 
Reaction conditions: P=3.0 MPa; catalyst weight: 1.0 g; alcohol solvent: 20 ml 2-butanol; stirring 
speed: 2000 r/min; reaction time: 4 h; feed gas: CO/C02/H2/Ar=32.5/5.15/59.31/3.04. 
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